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Description 



Background 



Antigen molecules are recognized by the immune system after internal processing by antgen-presenting ceHs. 
aenerallv mononuclear phagocytic cells such as macrophages. In order to present a proleinaceous antigen, the ant.- 
Tee Eternalizes the antigen which is then broken down into smal. peptidic fragments by enzymes 
in vesicles in the cytoplasm of the antigen-presenting cells. After fragmentation, the pepjdes are hnked I to 
o*£ major histocompatibility complex (MHC) molecules and presented on the present-ng cell's surfac : to *e 
immune sySem Peptides presented in this way are recognized by the T-cell receptor which engages T-lymphocytes 
^X*S«** against this antigen. This antigen presentation a.so stimu.ates the B lymphocytes for speaf .c 

'^SSS^Mit and antigen have been used to stimulate an immune response against the antigen. Antigen 
uptakeTS anigen-antibody conjugates bound to Fc,R increases ^J^^^^^t^ 
thereby antiqen-specific T-cell activation by human and mouse macrophages. Cehs, E. and Chang. T.W. (1984) ; §cy^cji 
cSno. T.W. (1985) .mmnnnl. Today £:245-259; Manca. R. et al. (1988) jm^ 140893^; 
tSalke BCG et a (1985 J^rkmoL. IM:3643; and Snider. DP. and Segal. D.M. (1987) JJnmL 139:1 053- 
i059 T^e b^ding^Tthese complexes to FcyR is mediated by the Fc region of the antibody. This b,nd.ng is suscept,ble 

to inhibition bv physiological level of IgG. 

WO 91/0^360 is a document which is only available under Article 54(3) EPC. The document relates to: 

bispecific molecules which react both with the high-affinity Fey receptor of human effector cells and with a virus or 
v 'us ^nent. Binding of the molecules to the Fc receptors found on effector cells ,s not blocked by human 
immunoglobulin G. The molecules are useful for targeting human effector cells (e.g. macrophages) against a viral 
target (e g. HIV or HIV-infected cell). For this purpose, bispecific molecules can be , constr ucted co ^mmg the bmd- 
no region derived from an anti-Fey receptor antibody and the CD4 molecule or CD4 bmd.ng domain of the enve- 
lope Glycoprotein gp120 of HIV. Alternatively, bispecific antibodies or heteroantibodies can be constructed 
%Z*8ZX^ region derived from an anti-Fc receptor antibody and the binding region of HlV-specrf .c ; ant, 
Sy sS as anti-gp126 antibody. Targeted effector cells can be used to kill virus by cell med,ated ant-body 
dependent cytolysis. 

US 4 950 480 discloses a method described for eliciting IgG antibody response to proteins or synthetic peptides 
without the requirement for the use of adjuvants, thereby making it easier and safer to confer protect™ ^ag^st Pyo- 
genic organisms. The antigen is coupled to a monoclonal antibody, specific for membrane dete ™™* <*™^ 
Sain types of mammalian recipient cells, called antigen presenting cells. The monoclonal antibody acts as a vector 
rd^ve^ehicTe" for targeting foreign antigens onto such recipient cells. This targeting facilitates subsequent antigen 
recognition by helper T-cells. which are pivotal in helping the induction of antigen-specrhc IgG responses. 

5 %£J* Medicine. Vol. 171. June 1990, pages 1957-1963 (Snider et a.) relates to ^" c ^^~ 
nogenicrty induced by bispecific antibodies. The cells recognise and respond to processed ant.gen bound to class I 
S molecules on tte surfaces of ARC (Chestnut et al., CRC Crit. Rev. Immunol. 5;236 (1985); AHen , et-. Immunol 
Rev. 98:171 (1987)). In vitro, the targeting of antigen to ARC surfaces by heterocrosshnked b,spec, ^'C ^.bodies ^HBAs) 
greatly increases the efficiency with which ARC endocytose, process and present anfgen toTc*^ al ^ 
Lmunol 1391609 (1987)- Snider et al., J. Immunol. 143:59 (1989). Ozaki et al., J. Immunol. 138.4133 (1987)) Since 
SS'nSo^ ^ moat protein antigens require T cell help in vivo, we have asked here « HBAs could also 
ennance hi ability of an antigen, in this case hen egg lysozyme (HEL), to induce an antibody response m mice. HBAs 
were prepared lb, chemically crosslinking an antibody with specrticity for HEL to various other an*bod,es, each , specrffc 
tor a ScuS ARC cel. surface component. Normally the generation of immune responses after ■mmumsat.on with 
vaccina and Mother antigens requires relatively large amounts of antigen, multiple injectons. and, >n experimental ani- 
mus al^^^ 7) By contrast, we show that HBAs, when administered once with nanogram amounted ant.gen. .n 
^^SLl induce high titers of antibody in mice, and prime mice for secondary IgG antibody response 
when rechallenged with soluble antigen. 

Summary of the Invention 

The invention pertains to a molecular complex for stimulating an immune response to an antigen comprising: the 
an^ZT^o ^g agent such as a bispecific binding agent which is adapted to b.nd to a surface receptor of 
cell wVout being blocked substantially by the natural ligand for the receptor. The present inven- 
Son aS) pertains to a vaccine composition comprising the molecular complex in a pharmaceutical* acceptable veh,cle. 
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and to the use of the molecular complex for the manufacture of a medicament for the treatment of a disease by stimu- 
lating the immune response against the antigen. 

in one embodiment, a bispecific binding agent is employed to target the antigen. The tepecfe b,nd.ng reagen has 
a bindina specificity for the antigen and a binding specificity for a surface receptor of an ant.gen-present.ng ceH. such 

, JfZloZ^l^e (e g., a macrophage). The bispecrfic binding agent binds the cellular receptor such as an 
Fc S and target the antigen, wrthout substantially being block*, by the natural ligand for the receptor. In , < » pre- 
ferred ^ embodiment the bispecrflc binding agent specifically binds the Fc receptor of an antigen-presentrng cell tor 
Im^noSobulin G jlgG) witnout being blocked by IgG. In a particularly preferred embodiment, the agent specrf.cal.y 
binds the high affinity Fc receptor for immunoglobulin G (FcyRI). 

10 The bispecific binding agent can be a bispecific antibody or heteroantibody. The ant.gen to be targeted can be 
derived ^.rom a foreign parogen or it can be derrved from endogenous diseased host cells such as tumor cells Gener- 
ate antTgen is adnSniJed as a preformed complex with the bispecifk; reagent. In some cases, however, the ant- 
gen and the bispecific binding agent may be administered separately or the b.specrf.c b.nd.ng agent may be 

, 5 ^n^ttr'eTbodiment of the invention, the antigen is directly bound to a receptor-binding agent to create bispe- 
crfic molecules. For example, the antigen can be covalently coupled to an antibody which b.nds the Fc receptor wrthout 

bein ThTmeCand composes of this invention can be used to treat or prevent infectious diseases to neutralize the 
acute phase of an infection by a pathogenic organism, to stimulate the immune system .n .nstances of chron.c .nfecton 
20 of such an organism and to treat tumors. 

p r i ? « nocrriptinn nf the Figure 

Figure 1 illustrates the enhanced antigen presentation by directing antigen to human FcyR. 

25 

Detailed Description of the Invention 

in the method of this invention, an antigen is targeted to an antigen-presenting cell to enhance the | process^ of 
internalization and presentation by these cells. In one embodiment of the invention a b,specrf.c b,nd.ng reagent s 
so eCloyS o target the anfigen to the cell. The bispecrfic binding agent specrfically b,nds the ant,gen (erther d,ectly to 
of the antigen or indirectly, to an epitope attached to the antigen) and. at the same t,m* b.nds a surface 
recep a of an antigen presenting cell which can internalize antigen for processing and pr«Ma The recep or^nd- 
ng component of the bfcpecrfic binding agent (and thus the bispecific binding agent rtself) b.nds the receptor of the ant,- 
gTpresenting cell without substantially being blocked by the natural ligand for the receptor. As a result, targeting , of t h e 
35 anlgen to the receptor will not be prevented by physiological levels of the ligand and the targeted receptor w,ll rema.n 

capable of binding the ligand and functioning. raninn „« \ n n 

The preferred surface receptors of antigen-presenting cells for target.ng are the receptors for the Fc reg or , o I IgG 
(FcyR) These receptors can mediate internalization of antibody-complexed anfgens. The most preferred target .s the 
S aUity Fc receptor (FcyRI). As described in more detail below, the bispecrfic binding agents are generally made o 

40 antfccTeV antibody fragments or analogues of antibodies containing antibody^erived ant.gen-b.nd.ng variable) 
Sio^s bodies that bind to Fc receptors on antigen-presenting cells, and whose b.nd.ng to the receptor ,s not 
KS bX natural I gand. can be produced by conventional monoclonal antibody methodology e.g the standard 
somaS ce h^Sization technique of Kohler and Milstein (1975) Nature 256:495. Although somafc cel. hybrd.zat.on 
pr^edures ' arVpreferred. in principle, other techniques for producing monoclonal antibodies can be employed e.g.. v.ral 

45 or oncoqenic transformation of B lymphocytes. *u~c«^™t«r 
general, an animal is immunized with an FcyR-bearing cel.. a receptor-beanng porfon thereof or * 
molecule in puttied or partially purified form. Antibodies are selected which bind an ep.tope of the FcyR wh.ch ,s located 
S of Stnd (i e.. Fc) binding domain of the receptor. This binding is not inhibited by IgG and, .n turn, does not 
inhibit the bindina of IgG and the function of the Fc receptor. 

so ^pSuc^ and characterization of monoclonal antibodies which bind IFcyRI without bemg Rocked by human 
IgG are described by Fanger et al. in PCT application WO 88/00052 and in U.S. Patent No. 4,954,617. 
WO 88/00052 discloses the production of monoclonal antibodies as follows: 
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Ma terials and Methods 
Chemicals and reagents 

Cytochrome c Type VI, superoxide dismutase. pepstatin, chymostatin, leupeptin, antipain, rabbit muscle actin and 
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phenylmethylsufonylfluoride (PMSF) were purchased from Sigma Chemical Co.. St. Louis, MO; Dextran T500. Ficol- 
Hypaque Sepharose 4B. CNBr-activated Sepharose. Protein A-Sepharose CL-4B from Pharmacia Fine Chemicals. 
Piscataway NJ- tetanus toxin. octyl-b-D-glucopyranoside (octyl-glucoside) and papain from Calbiochem, La Jolla. CA; 
human anti-tetanus toxin antibody (HyperTet 1 *) from Cutter Laboratories. Berkeley. CA chloroglycouril from Pierce 
Chemical Co Rockford. IL; carrier-free I 125 (IMS.300) from Amersham. Arlington Heights. IL; cytochalasin B from 
Aldrich Chemical Co.. Milwaukee. Wl; goat F(ab')2 antimurine Ig (anti-mlg). both fluorescein isothiocyanate-wnjugated 
(FITC) and unconjugated, from Cappel. West Chester, PA. unless indicated otherwise; RPM1 1640 from G.bco, Grand 
Island NY and from K C Biologicals, lenexa. KS; Fetal bovine serum (FBS) from Sterile Systems. Logan UT; and a 
mixture of low molecular weight markers from Biorad. Richard. CA. Recombinant gamma interferon was kindly donated 
by Genentech, South San Francisco, CA. 1 ,25-dihydroxycholelcalciferol (1.25(OH) 2 D 3 ) was a gift from Hoffran LaRo- 
che Nutley NJ Other chemicals were of analytical grade and were obtained commercially. 

NP40 Lysis buffer contained 1% NP40. 1 10mM NaCI. 10mM EDTA. 2mM PMSF. 10ug/ml pepstatin. 10ug/ml chy- 
mostatin 10ug/ml leupeptin and 10ug/ml antipain in 20 mM Tris buffer. pH 7.1. Krebs Ringer phosphate buffer with glu- 
cose (KRPglu) consisted of 135mM NaCI, 5mM KCI. 1.2mM MgS04. ImM CaCI 2 . 4.3mM glucose in 10mM sodium 
phosphate buffer, pH 7.4. Phosphate buffered saline (PBS) was 145mM NaCI in 20mM phosphate buffer. pH 7.0. PBS- 
K contained 1 30mM NaCI and 5mM KCI in 1 0mM Phosphate buffer, pH 7.4. 



Antibodies 



The monoclonal antibody against the high affinity FcR (herein designated mab 32 and when subcloned 32.2), was 
prepared as follows: A partially purified detergent lysate of the high affinity FcR from U937 cells was obtained in a man- 
nereimilar to a published method (See Anderson, C.K., * si.. (1984) J. Immunol . 134:465-470). U937 cells were lysed 
in 1% NP40 and the lysate was allowed to incubate with Sepharose hlgG for 8 hours. The adsorbent was washed thor- 
oughly and was eluted with 0.5M acetic acid in 30mM octylglucoside. The eluate was promptly neutralised I with 1 2M Tris 
and the amount of protein eluted was determined by Folin assay (Peterson. G.L (1977) Anal, Bipchem . SJ346-356). 
The tubes containing the bulk of the protein were pooled, concentrated by vacuum dialysis using an Amicon YM-10 filter 
and a Minicon apparatus to 0.5ml and emulsified with an equal volume of Freund's adjuvant, either complete for the first 
injection or incomplete for subsequent ones. A mouse was immunised intraperitoneal^ 4 times at roughly 4 .week , in ler- 
vals the last 2 immunisations using antigen derived from U937 cells cultured 72 hours in IFN-gamma. 100 IRU/ml, to 
increase the yield of FcR (Guyre. P.M.. el al. (1983) J. Clin. Invest. 72:393-397). Five days following the '^ immunisa- 
tion the splenocytes were fused with cells of the NSI myeloma line by standard techniques (Kohler. G. and M.lstein C. 
(1975) Nature 256:495; Ball. E.D., ej al., (1982) PNAS 29:5374-5378). Supernatants of the hybrids were screened for 
their ability to bind to U937 cells by an indirect immuno-fluorescence assay using a flow cytometer. Chosen hybrids 
were cloned by limiting dilution, rescreened and expanded either in culture or in ascites fluid. The protein from clone 
mab 32 was found to be an IgGI antibody by an immunoblot assay using isotype-specHic antisera. IgG of this clone was 
precipitated from ascites by making the solution 40% in ammonium sulfate. The precipitate was redissolved and d.a- 
lysed against 20mM Tris buffer, pH 8.6. High performance ion exchange chromatography (HPLC) was carried out on a 
semi-preparative PROTEIN-PAK-5PW (Waters. Milford, MA) column. The initial eluting buffer was 20mM , Tris. pH I M 
delivered by pump A. 20mM Tris. 0.3M NaCI. pH 8.6 was delivered by pump B. A sixty minute linear gradient. 0-100 ^ 
B at a flow rate of 8 ml/min was used for elution. The main peak corresponding to IgG was pooled For some i experi- 
ments the purified IgG was passed over a SepharoseProtein A column to remove traces of lgG2a to less than 0£05% 
Pepsin digestion of whole antibody was performed essentially as described by Parham (See Parham P- (1983) i 
l mmun0 | 131 2895-2902) except that the digestion time was 3 hrs and the pH 3.6. F(ab')2 was purrf .ed by high perform- 
ance? f ilt^tion chromatography using a TSK 250 column (Biorad). Fab' was made from F(ab-)2 by reducng with 1. rnM 
dHhiothreitol for 1 hr at room temperature and alkylating with an excess of iodoacetam.de. The Fab was purified by 
HPLC using the TSK 250 column. u „« ^ jHmu,. 

The preparation of mab 22. mab 44. mab 62 and mab 197 were as above, except that for mabs 22. 44 and 1 197 the 
immuogen was IFN-gamma- and dexamethasone activated U937 cells. All procedures and preparations were the same 

35 ^2 antibodies bind to an epitope of FcyRI which is distinct from the Fc binding site of the receptor and. thus, 
their binding is not blocked substantially by physiological levels of IgG. Specific anti-FcyRI antibodies useful in this 
invention are mab 22, mab 32, mab 44, mab 62 and mab 197. The hybridoma producing mab 32 is available from the 
American Type Culture Collection. Rockville. MD. ATCC No. HB9469. 

The bispecific binding agent for targeting the antigen can be a heteroantibody, a bispecrfic antibody or an analogue 
of either of these. Bispecrfic antibodies are single, divalent antibodies which have two different antigen binding sites 
(variable regions). In the bispecific antibodies of this invention, one of the antigen binding sites is specific for the recep- 
tor of the antigen-presenting cell and has the characteristics set forth above, and the other binding site is specif ic for the 
antigen to be targeted to the antigen-presenting cell. These antibodies can be produced by chemical techniques (see 
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e.g.. Kranz, D.M. it i!. (1981) p™ Natl Acad. Sci . USA 78:5807). by "polydoma" techniques (See U.S. Patent 
a A7A ftQ^ to Readinq) or by recombinant DNA techniques. 

« li) or mor* antibodies or antibody-binding fragments (F, Fab, Fab' or F<ab') 2 ) offtflnrt 
bind^na soecSinked together. Heter oantibodies comprise an antibody (or antigen-b.nd.ng fragment) ^ctetarte 
S?2S*iniJ«^ cell, coupled to an antibody (or antigen binding f ragment) 
Z ffmlt^ lieroantibodies can be prepared by conjugating together two or more ant.bod.es or ant.body fragment* 
Prefe^ <* Fab fragments. A variety of coupling or cross 

cafbe^Tc^njugate the antibodies. Examples are protein A, carboiimide. N-Succ.n.mdy l ; S-acety 
?SATW ancVN s^cnimidy1-3-(2-pyridyldithio) propionate (SPDP). See e.g., Karpovsky M aj. (1984) J- Exp^ Med- 
( LI 7 ma L.-I MqR^Proc Natl Acad ScLUSA 82:8648. Other methods include those described by Pau- 
SStS: ! Hmi«(S£iS? ^ 0« 5^^:81-83 or Glennie M * (1987) 1 

!Q3D3 ^c : S can also be prepared from sing,e chain antibodies. See e.g.. Huston J.S. ej £ (19SK) 
Pro «2SS^ »B879: Skerra. A. and Plucthun, A. (1988) ScifiDfifi 24Q:1038. These are analogues of antibody 
; v P ^r e tffp^ u7ed as a single polypeptide chain. To form the bispecKic binding agent, the s.ngle cha.n anfbod- 
iesmav be coupled together chemically or by genetic engineering methods. llwlwrftBW j« 

(sucl ^ioa^i« e, J. a iarge immunogenic protein (e.g.. a bacteria, toxin) , to -*nm 

SSTSSt. bispecific binding reagent can ba made to bind an epitope of ma came, to «*«h the substance 

, For IrS an anSan can be coupled to an antibody, or fragment thereof, apadfic to, an Fc recwtor ^of an antigen- 

cat, .S^tJH. Z£n can ba bacterial, viral o, parasitic in origin. Ottan, the antigen win comprise , . , compo- 

Z as % HerXnL proto-oncogene product which ia expressd on human breast and overran cancer cells (Slamon. 

. DJ fa.tE^S 

pecific bincsng reagent can be incubated in saline solution at 37-C. In some embodiments, for therapy of a pre e»atng 
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agent can be used to target a tumor-associated (or tumor-specKic) antigen to an antigen-presenting cell in order to 
cause or to enhance an immune response against the tumor. 

The invention is illustrated further by the following exemplification: 

5 Exemplification 
Example 1 

A bispecHic heteroantibody was prepared from a monoclonal antibody againsthuman £ 

S^nSn of "hXteroant ibody. After the incubation and three washings, erythrocytes coated ««Mma£- 
5S we e d Lio' cells per mLeter in HanK's buffer and ^^ h ^^*J^S S or 

oSeTat °he ratio of 1 00:1 for one hour at 37°C. Cells were then washed in phosphate buffered saline (PBS), fixed for 

nS'eryThrocyies increased in a direct relation to the concentration of interferon-gamma. 
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Gamma Interferon Con- 


Percentage of Macro- 


centration (ng/ml) 


phages Having Internalized 


at Least One Erythrocyte 




(%) 


1000 


40 


100 


25 


10 
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These data show that the heteroantibody can trigger internalization ol antigen by macrophages. 
f mn M. > Fnhm- d . T«.~ . Toxoid frp P.~.nt«inn hv dirertinn TT to human ForR - 

Monoctonal anffcody 22 (mAb 22) is spe<* to, the high ^fS^Sra? ™" 

rr-SS* ^ a ™'Sf T^is are «. M. -rom an fchttri are T ceirs 
. ^^.S resoorSto many things (serum components, mouse Ig. etc.). By priming the cells n aim 
^TS^S!!SSS^TZit, 4 ie T ce.s which reccsni.e TT grow oot. Thus, the cells are spe- 
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TT:TT complex. Ab alone did not induce T cell proliferation. 
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Eq uivalents 

passed by the following claims. 
Claims 

» Claims for the following Contracting States : AT, BE, CH, LI, DE, DK, FR, GB, IT, LU, NL, SE 

natural ligand for the receptor. 
2. The molecular complex according to claim 1 , wherein the binding agent is bispecific. 

3 The mo.ecu.ar comp.ex according to claim 2, wherein the binding agent is a heteroantibody, tor examp.e. compris- 

ing chemically crosslinked Fab or Fab' antibody fragments. 
4. The molecular complex according to any one of claims 1 to 3. wherein the antigen is selected from a viral, a bac- 

terial a parasitic and a tumour-associated antigen. 

dated antigen; an ovarian cancer-associated antigen, optionally Her-2/neu. 
6. A molecular complex of any one of claims 1 to 5. wherein the binding agent is a bispecific antibody. 
3S 7. A molecular complex of any one of the preceding claims, wherein the surface receptor of the antigen presenting 
cell is an Fc receptor. 
8. A molecular complex of claim 7, wherein the Fc receptor is an Fey receptor. 

40 9. A molecular comp.ex of any one of the preceding Cairns, wherein the antigen presenting cel. is a mononuclear 

phagocyte derived antigen presenting cell. 

blocked by IgG. 

12. The mo.ecu.ar complex according to any one of Cairns 6 to 11, wherein one antigen binding site is produced 
recorribinantly. 

13. The mo.ecu.ar com P .ex according to any one of Cairns 6 to 12, wherein the antigen binding sites are in antibodies 
or fragments thereof which are chemically coupled. 

14. The molecular complex acxx,^ 
binantly. 
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15. The molecular complex according to any one of the preceding claims which is produced recombinantly. 

16. The molecular complex according to any one of claims 1 to 14. wherein the antigen is coupled chemically to the 
binding agent. 

17. A molecular complex according to any one of claims 1 to 16 for use in therapy. 

18. A vaccine composition, comprising a molecular complex of any one of claims 1 to 17 in a pharmaceutical* accept- 

able vehicle. 

19 Use of a molecular complex according to any one of claims 1 to 16 for the manufacture of a medicament for the 
' treatment of a disease by stimulating the immune response against the antigen 

Claims for the following Contracting States : ES, GR 

i a mPthod of oreoarinq a molecular complex for stimulating an immune response to an antigen, comprising the 
■ iSTS?^K^ coupled to a binding agent, which binds to a surface receptor of an antigen-present- 
ing cell without being blocked substantially by the natural ligand for the receptor. 

2. The method according to claim 1 . wherein the binding agent is bispecif ic. 

3. The method according to claim 2. wherein the binding agent is a heteroantibody. for example, comprising chemi- 
cally crosslinked Fab or Fab' antibody fragments. 

4. The method according to any one of claims 1 to 3, wherein the antigen is selected from a viral, a bacterial, a para- 
sitic and a tumour-associated antigen. 

5 The method of claim 4, wherein the antigen is selected from the group comprising: a hepatitis antigen, optionally a 
leS B anligen; a hepatitis surface antigen; an HIV antigen; a tetanus toxin; a breast cancer-associated anti- 
gen; an ovarian cancer-associated antigen optionally a Her-2/neu. 

6. The method of any one of claims 1 to 5. wherein the binding agent is a bispecHic antibody. 

7. The method of any one of the preceding claims, wherein the surface receptor of the antigen presenting cell is an 
Fc receptor. 

8. The method of claim 7. wherein the Fc receptor is an Fey receptor. 

9. The method of any one of the preceding claims, wherein the antigen presenting cell is a mononuclear phagocyte 
derived antigen presenting cell. 

,n The mrfhori accordina to any one of the preceding claims, wherein the binding agent has an antigen binding site 
p^enting ceH and wherein binding of the molecular complex to the Fc receptor is not substantia.^ blocked by IgG. 

11 The method of claim 10. wherein the antigen binding site specif ic for an Fc rapt ^^ mun °9 ,obu,in G 15 from 
monocfonal antibody 32 produced by the hybridoma having the ATCC Deposit Number HB9469. 

12. The method according to any one of claims 6 to 11. wherein one antigen binding site is produced recombinantly. 

1 3. The method according to any one of claims 6 to 12. wherein the antigen binding sites are in antibodies or fragments 
thereof which are chemically coupled. 

14. The method according to any one of the preceding claims wherein the binding agent is produced recombinantly. 

15. The method according to any one of the preceding claims which is produced recombinantly. 

1 6. The method according to any one of claims 1 to 14. wherein the antigen is coupled chemically to the binding agent. 



8 



10 



EP 0 553 244 B1 

17. A molecular complex producible by the method according to any one of claims 1 to 16 for use in therapy. 

18. A vaccine composition, comprising a molecular complex of producible by the method any one of claims 1 to 12 in 
a pharmaceutical^ acceptable vehicle. 

19 . Use of a molecular com P .ex producible by the method according to any one of J* *? ™ nufecture 
of a medicament for the treatment of a disease by stimulating the immune response against the antigen. 

Patentanspruche 

Patentanspruche fiir folgende Vertragsstaaten : AT, BE, CH, LI, DE, DK, FR, GB, LT, LU, NL, SE. 

1 Ein MolekOlkomplex zur Stimulierung einer Immunantwort auf ein Antigen, der umfaBt. das 

derides Agens gekoppelt ist. das an einen Oberfiachenrezeptor einer Ant.gen-prasent.erenden Zelle b.ndet. ohne 
wesentlich durch den naturlichen Uganden fur den Rezeptor blockiert zu sein. 

2. Der MolekOlkomplex gemaB Anspruch 1 , worin das bindende Agens bispezif isch ist. 

3. Der MolekOlkomplex gemaB Anspruch 2, worin das bindende Agens ein Heteroantikorper ist. der zum Beispiel che- 
misch vernetzte Fab oder Fab' Antikorper-Fragmente umfaBt. 

4 Der MolekOlkomplex gemaB einem der AnsprOche 1 bis 3. worin das Antigen aus einem viralen, einem bakteriel- 
len. einem parasitischen und einem Tumor-assoziierten Antigen gewahlt ist. 

2s 5 Der MolekOlkomplex nach Anspruch 4. worin das Antigen aus der Gruppe gewahlt ist umtessend: ein Hepatitis- 
SnW^M. ein Hepatic-Antigen; ein HepaKis-Oberfiachenantigen ein HIV-Ant,gen e,r > ^anustoxin; 
ein Mammakarzinom-assoziiertes Antigen; ein Ovarialkarzinom-assoz.iertes Antigen, wahlwe.se e.n Her-2/neu. 

Ein MolekOlkomplex nach einem der AnsprOche 1 bis 5. worin das bindende Agens ein bispezifischer AntikOrper 



75 



20 



6. 

30 ist. 



7. 



Ein MolekOlkomplex nach einem der vorausgehenden AnsprOche, worin der Oberfiachenrezeptor der Antigen-pra- 
sentierenden Zelle ein Fc-Rezepcor ist. 

35 8. Ein MolekOlkomplex nach Anspruch 7. worin der Fc-Rezeptor ein Fcy-Rezeptor ist. 

9 Ein MolekOlkomplex nach einem der vorausgehenden AnsprOche. worin die Antigen-prasentierende Zelle eine 
Antigen-prasentierenden Zelle ist. die von einem mononuklearen Phagocyt abstammt. 

40 10 Ein MolekOlkomplex gemaB einem der vorausgehenden AnsprOche. worin das bindende Agens eine Antigenbin- 
ISS das Antigen spezif isch ist und eine Antigenbindungsstelle besitzt. die for e,nen Fc-Rezeptor fur 
VXZSZ&Q auf der AnSgenSrasentierenden Zelle spezif isch ist. und worin ein Binden des Molekulkomplexes 
an den Fc-Rezeptor nicht wesentlich durch IgG blockiert ist. 

45 1 1 Der MolekOlkomplex nach Anspruch 10, worin die for einen Fc-Rezeptor fOr Immunglobulin G spezif ische Antigen- 
bind^e vom monoklonalen Antik6rper 32 ist. der von dem Hybridom rr* der ATCC Hinterlegungsnummer 
HB9469 produziert wird. 

12. Der MolekOlkomplex gemaB einem der AnsprOche 6 bis 1 1 . worin eine Antigenbindungsstelle rekombinant produ- 
so ziert ist. 

13. Der MolekOlkomplex gemaB einem der AnsprOche 6 bis 12. worin die Antigenbindungsstellen in AntikOrpern oder 
Fragmenten davon sind. die chemisch gekoppelt sind. 

55 14. Der MolekOlkomplex gemaB einem der vorausgehenden AnsprOche, worin das bindende Agens rekombinant her- 
gesteilt ist. 

15. Der MolekOlkomplex gem&B einem der vorausgehenden AnsprOche, der rekombinant hergestellt ist. 
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16. Der Mo.eku.komp.ex gemaB einem der Anspruche 1 bis 14. worin das Antigen an das bindende Agens chemisch 
gekoppelt ist. 

17. Ein MolekOlkomplex gemaB einem der Anspruche 1 bis 16 zur therapeutischen Verwendung. 

18. Eine Impfstotf-Zusammensetzung, die einen MolekOlkomplex nach einem der Anspruche 1 bis 17 in einem phar- 
mazeutisch geeigneten Tr&ger umfaBt. 

19 Verwendung eines Molekulkomplexes gemaB einem der AnsprOche 1 bis 16 zur HnMlung eines Medikaments 
zur Behandlung einer Krankheitdurch Stimulation der Immunantwort gegen das Anfgen. 

Patentanspriiche f Or folgende Vertragsstaaten : ES, GR 

1 Fin Verfahren zur Herstellung eines Molekulkomplexes zur Stimulierung einer Immunantwort auf ein Antigen 

den Rezeptor tdockierl zu sein. 

2. Das Verfahren gemaB Anspruch 1 . worin das bindende Agens bispezif isch ist. 

3. Das Verlahren gemaB Anspruch 2. worin das bindende Agens ein HeteroantikSrper ist. der zum Beispiel chemisch 
vernetzte Fab oder Fab 1 AntikOrper-Fragmente umfaBt. 

Das Verfahren gemaB einem der Anspruche 1 bis 3. worin das Antigen aus einem viralen, einem bakteriellen. 
einem parasitischen und einem Tumor-assoziierten Antigen gewahtt ist. 

Das Verfahren nach Anspruch 4, worin das Antigen aus der Gruppe gewahlt ist umfassend. ein H^pW*^. 
wahlweii e!n HSattis-B-Antigen; ein Hepatitis-Oberf.achenantigen; ein HIV-Antigen; e.n Tetanustox.n. em Mam- 
^rz!n 0 raSe4 Antigen; ein Ovarialkarzinom-assoziiertes Antigen, wahlweise e,n Her-2/neu. 

Das Verfahren nach einem der AnsprOche 1 bis 5, worin das bindende Agens ein bispezif ischer Antikorper ist. 
Das Verfahren nach einem der vorausgehenden AnsprOche. worin der Oberf .achenrezeptor der Antigen-prasentie- 
renden Zelle ein Fc-Rezeptor ist. 
8. Das Verfahren nach Anspruch 7, worin der Fc-Rezeptor ein Fey- Rezeptor ist. 

9 Das Verfahren nach einem der vorausgehenden Anspruche. worin die Antigen-prasentierende Zelle eine Antigen- 
prasentierenden Zelle ist. die von einem mononukJearen Phagocyt abstammt. 

10 . Das Verfahren gemaB einem der vorausgehenden Anspruche. worin da s blende ^ 
an den Fc-Rezeptor nicht wesentlich durch IgG blockiert ist. 

HB9469 produziert wird. 

12. Das Verfahren gemaB einem der AnsprOche 6 bis 1 1 . worin eine Antigenbindungsstelle rekomoinant produziert ist. 

13. Das Verfahren gemaB einem der AnsprOche 5 bis 12. worin die Antigenbindungsstel.en in Antikorpern Oder Frag- 
menten davon sind. die chemisch gekoppelt sind. 

14. Das Verfahren gemaB einem der vorausgehenden AnsprOche. worin das bindende Agens rekombinant hergestellt 

ist. 

15. Das Verlahren gemaB einem der vorausgehenden Anspruche. das rekombinant hergestellt ist. 
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16. Das Verfahren gemaB einem der Anspruche 1 bis 1 4. worin das Antigen an das bindende Agens chemisch gekop- 
pelt ist. 

17. Ein MolekOlkomplex. der m* dem Verfahren gem** einem der AnsprQche 1 bis 16 herstellbar ist, zur therapeuti- 

5 schen Verwendung. 

18 Eine .mpfstoff-Zusammensetzung. die einen mil dem Verfahren nach einem der Anspruche 1 bte 17 herstellbaren 
' MolekOlkomplex in einem pharmazeutisch geeigneten Trager umfaBt. 

das Antigen. 
Revendications 

15 Revendications pour .es Etats contractants suivants : AT, BE, CH, LI, DE, DK, FR, GB, IT, LU, ML, SE 

20 blementinhibe par le ligand naturel pour le recepteur. 

2. Complexe moleculaire selon la revendication 1 . dans lequel I'agent de liaison est bispecHk,ue. 

3 Comp,exe mo.ecu.aire se.on la revendication 2. dans .eque, ,'agent de liaison est un heteroanticorps. par exemple 
25 " comprenantdes fragments d'anticorps Fab ou Fab' chimiquement reticules. 

4 C 0 mp,exe mo.ecu.aire selon rune quelconque des revendications 1 a 3. dans lequel f^«<*™ U " 
SnTvira.. un antigene bacterien, un antigene parasitaire et un anfgene assoc.e a une tumeur. 

au cancer ovarien, facuttativement Her-2/neu. 
35 6 . Complexe moleculaire de rune quelconque des revendications 1 a 5, dans .eque. .'agent de liaison est un anticorps 

bisp6cifique. 

7 Comp.exe mo.ecu.aire de .'une quelconque des revendications pontes, dans .eque. .e recepteur de surface 
de la cellule de presentation antigenique est un recepteur pour Fc. 
40 8. Complexe moleculaire de la revendication 7, dans lequel le recepteur pour Fc est un recepteur pour Fey. 

9 Com P ,exe moleculaire de .'une quelconque des revendications pontes dans lequel la j ceHu.e de presentation 
Sniue est une cehu.e de presentation antigenique derivee de phagocyte mononuc.6a.re. 

SnZ comp,exe moleculaire au recepteur pour Fc n'est pas notabiement ,nh,bee par I IgG. 
ded6p6tATCCHB9469. 

55 12. Complexe moleculaire selon .'une quelconque des revendications 6 a 1 1 , dans .equel un seul site de liaison d'anti- 
gene est produit par voie de recombtnaison. 
13. Com P .exe moleculaire selon ,'une quelconque des revendications 6 a 12, dans .eque. .es sites de. iaison d'antigene 
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se trouvent dans des anticorps ou des fragments de ceux-ci qui sont couples chimiquement. 

14. Complexe moleculaire selon rune que.conque des revendications pontes, dans leque. I'agent de liaison est 
produit par voie de recombinaison. 

1 5. Complexe moleculaire selon ,'une quelconque des revendications prec^dentes. qui est produrt par voie de recom- 

binaison. 

1 6. Complexe mo.ecu.aire se.on .'une quelconque des revendications 1 a 14, dans leque. Tamigene est couple chimi- 
quement & I'agent de liaison. 

17. Complexe moleculaire selon .'une quelconque des revendications 1 a 16, pour son utilisation en therapie. 

1 8. Composition de vaccin. comprenant un com P .exe moleculaire de rune que.conque des indications 1 a 1 7 dans 

un v6hicule pharmaceutiquement acceptable. 

Revendications pour les Etats contractants suivants : ES, GR 

1 Precede de preparation dun complexe moleculaire destine a stimuler une reponse ^^""'^TA^^dfsur' 
2. Procede selon la revendication 1 , dans lequel I'agent de liaison est bispecifique. 

3 Procede selon la revendication 2, dans leque. .'agent de liaison est un heteroanticorps. par exemple comprenant 
des fragments d'anticorps Fab ou Fab' chimiquement reticules. 

4 Precede se.on .'une queiconque des revendications 1 a 3. dans leque. rantig^ne * i choisi parmi un antigene viral, 
un antigene bacterien. un antigene parasitaire et un antigene assoce a une tumeur. 

rien, fecultativement Her-2/neu. 

Precede de . une quelconque des revendications 1 a 5. dans lequel .'agent de .iaison est un anticorps bispecifique. 

Procede de .'une q ue.conque des revendications precedentes, dans .eque. I. recepteur de surface de la cellule de 
presentation antigenique est un recepteur pour Fc. 
8. Procede de la revendication 7, dans lequel le recepteur pour Fc est un recepteur pour Fey. 

9 Precede de I'une quelconque des revendications precedentes. dans lequel la cellule de presentation antigenique 
est une cellule de presentation antigenique d6riv6e de phagocyte mononucleate. 

moleculaire au recepteur pour Fc n'est pas notablement inh.b6e par I'lgG. 
ATCC HB9469. 

12. Precede selon I'une quelconque des revendications 6 a 1 1 . dans leque. un seu. site de liaison d'antigene est pro- 
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duit par voie de recombinaison. 

13 ProceOe selon run. quelconque des revendications 6*12. dans lequel les sites de liaison d'antigene se trouvent 
" dans des anticorps ou des fragments de ceux-ci qui sent couples chimiquement. 

5 14 . Prcx^deselonruneque^ 

de recombinaison. 

15. ProcWe selon runs quelconque des revendications precedentes. dans lequel le complexe moleculaire est produit 
10 par voie de recombinaison. 

16. Precede selon Tune quelconque des revendications 1 a 14, dans lequel I'antigene est couple chimiquement a 
Tagent de liaison. 

, s 17. Complexe moleculaire pouvant etre produrt par le precede selon Tune quelconque des revendications 1 a 16, pour 

son utilisation en th^rapie. 

18 Corrpositiondevaccin.cx>mprena^ 
" que des revendications 1 a 17 dans un vehicule pharmaceutiquement acceptable. 

20 19 Utilisation d'un complexe moleculaire pouvant etre produit par le procede selon Tune quelconque des ra^ndta- 
IJ^lS^hlbrlcrton d'un medicament destine au traitement dune malad.e par sfmulaf on de la reponse 

immunitaire contre I'antigene. 
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